Data from the Canadian National Gonococcal Antimicrobial Susceptibility Comparison Program, including results from 25 proficiency panels distributed between 2003 and 2012, were analyzed. The average MIC agreement between the participating laboratories ranged from 85.6% to 98.8% over the 10-year period, with the interpretation agreement ranging from 85.7% to 98.1%. N eisseria gonorrhoeae, the bacterial agent causing gonorrhea infections, is the second most commonly reported bacterial pathogen in Canada with Ͼ13,000 reported cases (39.2 cases/ 100,000 population) in 2013 (1). Worldwide, the number of cases is estimated to be 106 million (2). Antimicrobial resistance (AMR) in N. gonorrhoeae is a serious concern as this pathogen has developed resistance to all classes of the antimicrobials used for treatment, including sulfonamides, penicillins, tetracyclines, and fluoroquinolones. More recently, isolates with resistance to azithromycin and reduced susceptibilities to the third-generation cephalosporins have emerged (3). In 2012, the WHO published a global action plan to control the spread and impact of antimicrobial resistance in N. gonorrhoeae (2). The recommendations included enhancing surveillance programs and strengthening laboratory capacity. Quality assurance (QA) systems are crucial to ensuring that the antimicrobial susceptibility data generated are accurate, standardized, and comparable nationally and internationally. The WHO also provided updated reference cultures with elevated MICs to the third-generation cephalosporins, azithromycin, ciprofloxacin, and spectinomycin, for laboratories to use in internal and external quality assurance programs (4).
N eisseria gonorrhoeae, the bacterial agent causing gonorrhea infections, is the second most commonly reported bacterial pathogen in Canada with Ͼ13,000 reported cases (39.2 cases/ 100,000 population) in 2013 (1) . Worldwide, the number of cases is estimated to be 106 million (2) . Antimicrobial resistance (AMR) in N. gonorrhoeae is a serious concern as this pathogen has developed resistance to all classes of the antimicrobials used for treatment, including sulfonamides, penicillins, tetracyclines, and fluoroquinolones. More recently, isolates with resistance to azithromycin and reduced susceptibilities to the third-generation cephalosporins have emerged (3) . In 2012, the WHO published a global action plan to control the spread and impact of antimicrobial resistance in N. gonorrhoeae (2) . The recommendations included enhancing surveillance programs and strengthening laboratory capacity. Quality assurance (QA) systems are crucial to ensuring that the antimicrobial susceptibility data generated are accurate, standardized, and comparable nationally and internationally. The WHO also provided updated reference cultures with elevated MICs to the third-generation cephalosporins, azithromycin, ciprofloxacin, and spectinomycin, for laboratories to use in internal and external quality assurance programs (4) .
The National Microbiology Laboratory (NML) of the Public Health Agency of Canada has monitored antimicrobial susceptibilities in N. gonorrhoeae isolates as part of the National Neisseria gonorrhoeae Antimicrobial Surveillance Program since 1985. To standardize the susceptibility testing data and to maintain the comparability of data generated from each province, the NML offers a proficiency testing program, which provides participating laboratories the opportunity to identify discrepancies and improve testing protocols. Accurate results lead to effective treatment options and enhanced public health prevention programs.
This report presents a compilation of data through the Canadian National Gonococcal Antimicrobial Susceptibility Comparison Program from 2003 to 2012 (25 panels). Each panel usually included 4 N. gonorrhoeae isolates currently circulating in Canada and 1 blinded reference strain. Each participating laboratory tested the isolates with the antimicrobials and methodology (agar dilution [5] or Etest [6] ) routinely employed in their laboratory. The NML also tested all isolates.
In addition to the test panel isolates, control strains(ATCC 49226, WHO C, WHO F, WHO B [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] , and WHO K were tested for quality control purposes (4) . The analysis of the data for the control strains is not included in the results presented here; however, the percentage of MICs within the acceptable range was Ͼ90% for all participants. Results were submitted to the NML and analyzed using SAS v7 until 2010 after which the LabWare Laboratory Information Management System v6.0 with IBM Cognos v10.2 was used. The Etest MIC results were rounded up to the closest 2-fold dilution value for comparison with the agar dilution results. Modal MICs for each panel isolate/ antibiotic combination were calculated from the modified data excluding any results with a less-than-or-equal-to (Յ) or greaterthan-or-equal-to (Ն) sign. The percent agreement of the MICs with the modal MICs was determined for each of the participating laboratories as well as for each of the antibiotics. MICs within one 2-fold dilution of the modal MICs were considered to be in agreement.
Categorical interpretations were applied to the MIC results (including MICs with a less-than-or-equal-to [Յ] or greaterthan-or-equal-to [Ն] sign) submitted by the participating laboratories as follows: penicillin, tetracycline, ciprofloxacin, and spectinomycin results from the CLSI (5); cefixime and ceftriaxone decreased susceptibility according to the WHO guidelines (2); erythromycin results from Ehret et al. (7); and azithromycin results from the CDC (8) . Modal categorical interpretations were determined for each panel isolate/antibiotic combination. The percent concordance between categorical interpretations was determined for each participating laboratory as well as for each antibiotic.
The laboratories participating in this quality program from 2003 to 2012 achieved an overall average agreement between participants' MIC results and modal MICs of Ͼ90%, which is considered the acceptable standard; only 1 laboratory had Ͻ90% (9, 10) . Concordance between the participating laboratories' interpretations and the modal interpretations was Ͼ90% for all but 2 laboratories. Table 1 outlines the involvement and performance of the laboratories participating in the program.
In Table 2 , the MICs and interpretations are compared to their modes for each antibiotic. The percentages of agreement between the MIC results and their modes for each of the antibiotics were all Ͼ90%. This is also true for the proportion of agreement between interpretations for all of the antibiotics except tetracycline, partially due to the high percentage of tetracycline modal MICs at interpretative breakpoints. It is important to note that there were Յ1.5% false susceptible interpretations for all antibiotics combined. Table 3 shows the agreement between agar dilution and the Etest for the test isolates of the panels of this study. The agar dilution modal MICs and Etest modal MICs as well as their interpretations were calculated separately for each isolate/antibiotic combination for comparison. The modal MICs for the 2 methods were considered in agreement if they were within one 2-fold dilution of each other. The percent agreements between the agar dilution and the Etest modal MICs for all of the antibiotics except tetracycline were Ͼ90%. The differences between the means of the agar dilution modal MICs and the Etest modal MICs for tetracycline, ceftriaxone, and cefixime were significant (P Ͻ 0.05), according to the matched-pair t test (http://www.socscistatistics .com/Default.aspx). The percent concordances between the Etest and agar dilution modal interpretations for each of the antibiotics except tetracycline and erythromycin were Ͼ90%. More than 50% of the Etest MICs for these 2 antibiotics were 1 dilution lower than the agar dilution MICs. The interpretation agreements were reduced due to the high proportion of modal MICs at interpretation breakpoints.
The laboratories participating in the National Gonococcal Antimicrobial Susceptibility Comparison Program had more than acceptable results, similar to those for other quality assurance programs. Countries participating in the European Gonococcal An- (12) . The Indian Gonococcal Antimicrobial Surveillance Program External Quality Assurance schemes (2001 to 2007) included up to 6 participating laboratories. They found an overall interpretation concordance of 82% for 5 antibiotics. As this program was using the disc diffusion method, the MIC concordance was not calculated (13) .
Enhanced surveillance programs monitoring the antimicrobial resistance in N. gonorrhoeae are essential for informing treatment guidelines and combating the threat of untreatable gonorrhea. External quality assurance programs are an integral part of effective surveillance programs to ensure that their data are reliable. The results of the National Gonococcal Antimicrobial Susceptibility Comparison Program are encouraging. The high level of agreement between laboratories indicates that the AMR data generated are accurate and can be considered comparable internationally. There is confidence that emerging resistance and changing levels in antibiotic resistances will be appropriately detected, and treatment guidelines can be modified to effectively manage gonorrhoea infections. The numbers of modal MICs at breakpoints for both Etest and agar dilution were calculated. The highest number of the 2 calculations was used.
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